Abstract. In 1988 a program of setting up the southern hemisphere network of secondary standard stars of the Vilnius photometric system was started. Two 61 cm telescopes of the Mt. John Observatory, situated near Lake Tekapo in the South Island of New Zealand, were used. More than 200 stars of 3-11 mag in the Harvard Standard Regions El, E2, E3, E4, E8 and F1 and in other fields have been observed. An outline of future work is presented.
INTRODUCTION
The possibility of setting up a southern hemisphere network of secondary standard stars in the Vilnius system was first discussed some ten years ago. A set of filters was given to the Carter Observatory by V. Straizys (Institute of Theoretical Physics and Astronomy, Vilnius) and observations begun in 1988. Initially bright stars {V < 7 mag) from the South Pole to declination -20° were observed in addition to regular measurements of selected standard stars observed from the northern hemisphere (Straizys & Kazlauskas 1993) . The best sets of photometric standards in the southern hemisphere R.J. Dodd, M.C. Forbes, D.J. Sullivan and K. Zdanavicius, are those in the Harvard E and F regions observed in the Johnson and Cousins UBVRI bands at the South African Astronomical Observatory (Menzies et al. 1989 ). Accordingly, it was decided that reobserving these stars in the Vilnius system would provide the most useful set of southern hemisphere photometric standards.
OBSERVATIONS
All the observations for this program have been made at the Mt. John Observatory of the University of Canterbury using either the 61 cm Boiler and Chivens telescope or the 61 cm Optical Craftsmen telescope. A thermoelectrically cooled photomultiplier initially with an EMI 9558 tube operating at 1.7 kV was used. This has recently been replaced by an EMI 9202 tube. Both the EMI 9202 and the EMI 9558 have trialkali S20 photocathodes with a QE exceeding 10 % from 300 nm to approximately 650 nm. The EMI 9558 is an earlier Venetian blind type whereas the EMI 9202 is a linear focused tube. A discriminator/amplifier drives a pulse counter with the integrated count being logged by computer (originally a PET microcomputer, more recently an IBM PC 386 clone).
The filter set, supplied by the Vilnius Institute, closely matches that used for the standard system (Forbes et al. 1993) . The most commonly used aperture has a diameter of 32". The form of observing follows that described by Straizys (1992) , with the extinction and control stars being observed in addition to the standard and program stars. The normal filter observing sequence was: UPXYZVS for a star, check star centering, again UPXYZVS for a star and UPXYZVS for the sky, though for very faint stars the sky was measured both before and after the star. For most stars brighter than V = 7 mag, 10 s integrations were required for the U and S filters, with 5 s for the rest. This ensured a total photon count greater than 10 000 in each filter.
REDUCTIONS
Detailed descriptions of the reduction methods used (Bouguer and Nikonov) are given in Forbes et al. (1993) and Zdanavicius et al. (1995) .
Between 1991 and 1993, the atmospheric extinction at Mt. John Observatory increased and became extremely variable due to aerosols originating in the eruption of the volcano Mt. Pinatubo in the Philip-ines in June 1991 . Extra care was needed in the reduction of observations made during this period.
RESULTS
By the end of 1994, at least two observations in each of the Vilnius colors had been made of the following stars:
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EXTERNAL PHOTOMETRIC COMPARISON

Between the northern and southern Vilnius systems
Observations of 73 northern standard stars made from the Mt. John Observatory between 1988 and 1992 were transformed to the standard Vilnius system by Forbes et al. (1993) . These stars are between 4 h and 20 h in right ascension and -26° and +17° in declination. All the stars were brighter than V -8 mag and had Y-V values between 0.1 and 1.3 mag.
The rms residuals found between the northern and southern systems for each of the Vilnius colors were:
0.018 0.013 0.011 0.011 0.012 0.011
A similar exercise was carried out using observations of 20 northern standard stars by Zdanavicius et al. (1995) made from Mt. John Observatory in late 1994. These stars are between 0 h and 6 h in right ascension and -21° and +3° in declination. The range of V magnitude was from 3 to 10 mag and the range of Y-V was from 0.1 to 1.2 mag. The rms residuals in magnitudes found between the northern and southern systems in this case were ( N-S) 0.018 0.020 0.021 0.011 0.011 0.019
With the Cousins system
49 E region standard stars from Menzies et al. (1989) were used in this comparison. The stars were in the regions El, E2, E3, E4, E8 and E9 in the interval of V from 4 to 11 mag and the interval of Y-V from 0.1 to 1.1 mag.
A functional relationship of the following form was used: No systematic color terms were found. In each case, Vilnius northern system versus Vilnius southern system and Vilnius southern system versus Cousins system, the system transformations produce a similar system which on average matches the standard system with residuals typically of the order of 1-2 %.
FUTURE WORK
The main observational program which will be continued includes the reobservation of the Harvard E and F region SAAO standards. It is intendend to use the 41 cm B&C telescope at the Carter Observatory with a new photometer to complete the work. Another continuing programme will be the establishment of standard star sequences in or near selected star clusters.
To improve the precision of the Vilnius standards, observations are planned in future of the near equatorial stars using a two star photometer to minimize the effects of variable extinction.
